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(57)Abstract 

PROBLEM TO BE SOLVED: To properiy lower the melting point of a Zn-AI-Mg ternary eutectic alloy and to obtain an alloy 
capable of substituting for a Pb solder alloy and having no possibility of causing environmental pollution by specifying a 
composition consisting of Al, Mg. Ga. and Zn with inevitable impurities. 

SOLUTION: This alloy is a Zn alloy for high temp, soldering, having a composition consisting of. by weight. 1~7%. preferably 3-4%. 
Al. 0.5-6%. preferably 2.5-3%. Mg. 0.1-20%. preferably 2-13%. Ga. and the balance Zn with inevitable impurities. This Zn alloy is 
used after being hot-formed at about 200* 0 or after being pulverized and fonned into a paste because of its hardness as high 
as about 100 Vickers hardness and inferior workability. By the addition of proper amounts of Ga. this Zn alloy can reduce the 
melting point of a Zn-AI- Mg ternary eutectic alloy, in the vicinity of 340* C eutectic temp., to about 265 to 320' C equal to 
that of a Pb Sn alloy and can be used for high temp, soldering. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word vAdch. can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClZ^l] Zn alloy for elevated-temperature soldering with which aluminxmi is included ^ of 
the weight, 0.5 - 6 % of the weight and Ga are included for Mg 0.1 to 20% of the weight, and the 
remainder 'consistsofZn and an unescapable impurity. , . , , ♦ ♦„f\/r«ti,^ 

rClaim 2] Zn alloy for elevated-temperature soldering accordmg to claim 1 whose content of Mg the 
content of aluminum is 3 - 4 % of the weight, and is 2.5 - 3 % of the weight. 

[Claim 3] Zn alloy for elevated-temperature soldering according to claim 1 or 2 whose content of Ga is 2 
- 13 % of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . 

[Field of the Invention] This invention relates to suitable Zn alloy for elevated-temperature soldenng m 
the assembly of electronic parts or a machine part etc. 
[0002] 

[Description of the Prior Art] With soldering which can be set like the erector of various electromc parts 
including the die bonding of a power transistor component, elevated-temperature soldering is performed 
and the solder (only henceforth a "solder") which has the melting point around comparatively hot 300 
degrees C is used. Pb alloy (Pb system solder) represented by Sn alloy Pb-5% of the weight is 
conventionally used for this solder. 

[0003] In recent years, the motion which restricts use of Pb from the consideration to environmental 
pollution is becoming strong. Corresponding to such a motion, the solder which does not contain Pb is 
called for also in the field of electronic assembly. 

[0004] However, the solder which can substitute for the conventional Pb system solder is not proposed 

yet. 

[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the solder which can 
substitute for the above-mentioned Pb system solder in view of the above-mentioned situation. 

[0006] . . , 

[Means for Solving the Problem] That this invention person should solve the above-mentioned techmcal 
problem, first paying attention to the point of following (1) and (2), although the Zn-aluminum-Mg 
system eutectic alloy of 3 yuan still had the high melting point compared with the Pb-5-% of the weight 
Sn alloy, I thought that the alloy based on Zn-aluminum-Mg system the eutectic alloy of 3 yuan could 
turn into a solder which can substitute for the above-mentioned Pb system solder. 
[0007] (1) Solidus-line temperature and the liquidus-line temperature of a Pb-5-% of the weight Sn alloy 
are 305 degrees C and 315 degrees C, respectively. 

[0008] (2) It is said that Zn-aluminum-Mg system the eutectic alloy of 3 yuan has eutectic temperature 
near 340 degree C. 

[0009] And as a result of inquiring wholeheartedly further, in order to lower suitably the melting point 
of a Zn-aluminum-Mg system the eutectic of 3 yuan further, it found out that it was effective in this 
eutectic to add Ga, and this invention was reached. 

[0010] That is, this invention is a solder (Zn system solder) in which aluminum is mcluded one to 7% of 
the weight, and it includes 0.5 - 6 % of the weight, and Ga for Mg 0.1 to 20% of the weight and which 
the remainder becomes from Zn and an unescapable impurity. 
[0011] 

[Embodiment of the Invention] When it separated from these presentation range, aluminum content was 
made and Mg content was made into 0.5 - 6 % of the weight one to 7% of the weight in Zn system 
solder of this invention, because the melting point of an alloy became high too much. In above- 
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mentioned presentation within the limits, it is still more desirable to make aluminum content and to 
make Mg content into 2.5 - 3 % of the weight three to 4% of the weight. That is because it becomes the 
Zn-aluminum-Mg system eutectic presentation of 3 yuan, or the presentation near it. 
[00121 Ga is an element which lowers the melting point of a Zn-aluminum-Mg system the alloy ot 3 
yuan Since the above-mentioned melting point fall effectiveness is too small at less than 0. 1 /o of the 
weight Ga content is 2 % of the weight or more still more preferably 0.1% of the weight or more. On 
the other hand, since the melting point will become low too much and will become unsuitable as a solder 
if it exceeds 20 % of the weight, it is 13 or less % of the weight still more preferably 20 or less /o of the 

roofsi Sn is also effective in order to lower the melting point of a Zn-aluminum-Mg eutectic alloy. 
However, if Sn is added, since the liquid phase will appear near 200 degree C by the eutectic reaction 
with Zn as an object for elevated-temperature soldering, it will be too low. On the other hand, it Ga is 
added 0 1 to 20% of the weight, the melting point can fall moderately and can lower solidus-line 
temperature to about 265-320 degrees C in the more suitable presentation range. Thus, Ga reacts with 
Mg and that the melting point does not fall too much generates a compound, and it is considered to be 
because for the compound to be incorporated in Zn-aluminum-Mg system the eutectic of 3 yuan. 
[0014] Since Zn system solder of this invention has a with a Vickers hardness of about 100 high degree 
of hardness, workability is inferior. Therefore, after using as powder whether to carry out hot forming at 
about 200 degrees C, and to consider as a solder aUoy, it is good to consider as a paste-like solder alloy. 

[Example] Zn alloy was ingoted with the atmospheric-air fusion furnace using examples 1-1 1, the 
example 1 of comparison] Zn metal, aluminum metal, Mg metal, and Metal Ga (each above raw 
material is 99.9 % of the weight of purity). Ingoted Zn alloy is analyzed chemically and the result is 

shown in Table 1 . ..... j 

[0016] About Zn alloy which carried out [ above-mentioned ] the ingot, the melting point was measured 
and wettability was evaluated. Measurement of the melting point performed the temperature up and the 
temperature fall rate as a part for 10-degree-C/using the thermal-analysis equipment made from Mac 
Science (MAC SCIENCE) (DSC3100 mold). Moreover, wettability evaluation was carried out as shown 
in the following (1), (2), and (3), and it was performed. . • u on A..r... r th«n 

[0017] (1) Prepare Zn alloy bath held in a nitrogen air current to temperature higher 20 degrees C than 
each liquidus-line temperature acquired by the above-mentioned melting point measurement 
[0018] (2) After the piece of copper which performed Ag plating is immersed for 5 seconds during the 
above-mentioned bath, take out and observe this piece of copper. 

[0019] (3) Come out picking, and when it gets wet with "good" when Zn alloy melt got wet and spreads 
in Ag plating side of the piece of copper the bottom, and it does not spread, estimate it as a detect. 
[0020] The result of above-mentioned measurement and evaluation is shown in Table 1 . 

[0021] 
[Table 1] 
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[0022] Since Zn alloy of an example does not have a problem in wettability, either, while the melting 
point is falling moderately and has the solidus-line temperature of 265-320 degrees C in the more 
suitable presentation range by addition of Ga, Table 1 shows that it is suitable for elevated-temperature 
soldering in the assembly of electronic parts or a machme part. 
[0023] 

[Effect of the Invention] By this invention, the solder which can substitute for the conventional Pb 
system solder can be offered. 



[Translation done.] 
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